A hypothesis about the relationship of myelin-associated glycoprotein's function in myelinated axons to its capacity to inhibit neurite outgrowth.
The myelin-associated glycoprotein (MAG) is selectively localized in periaxonal Schwann cell and oligodendroglial membranes of myelin sheaths suggesting that it functions in glia-axon interactions in the PNS and CNS, and this is supported by much experimental evidence. In addition, MAG is now well known as one of several white matter inhibitors of neurite outgrowth in vitro and axonal regeneration in vivo, and this latter area of research has provided a substantial amount of information about neuronal receptors or receptor complexes for MAG. This article makes the hypothesis that the capacity of MAG to inhibit outgrowth of immature developing or regenerating neurites is an aberration of its normal physiological function to promote the maturation, maintenance, and survival of myelinated axons. The overview summarizes the literature on the function of MAG in PNS and CNS myelin sheaths and its role as an inhibitor of neurite outgrowth to put this hypothesis into perspective. Additional research is needed to determine if receptors and signaling systems similar to those responsible for MAG inhibition of neurite outgrowth also promote the maturation, maintenance, and survival of myelinated axons as hypothesized here, or if substantially different MAG-mediated signaling mechanisms are operative at the glia-axon junction.